Intracellular Delivery of Glucose Oxidase for Enhanced Cytotoxicity toward PSMA-Expressing Prostate Cancer Cells.
Reactive oxygen species (ROS) forming enzymes are of significant interest as anticancer agents due to their potent cytotoxicity. A key challenge in their clinical translation is attaining site-specific delivery and minimizing biodistribution to healthy tissues. Here, complexes composed of the ROS enzyme glucose oxidase (GOX), poly-l-lysine-grafted-polyethylene glycol (PLL-g-PEG), and anti-prostate specific membrane antigen (anti-PSMA) monoclonal antibody are synthesized for localized delivery and uptake in prostate cancer cells. Formation of anti-PSMA-PLL-g-PEG/GOX results in nanoscale complexes ≈30 nm in diameter with a ζ-potential of 6 mV. The anti-PSMA-PLL-g-PEG/GOX complexes show significant cytotoxicity (≈60% reduction in cell viability) against PSMA-expressing LNCaP cells compared to unmodified GOX. Importantly, cytotoxicity in LNCaP cells occurrs concurrently with anti-PSMA-PLL-g-PEG/GOX uptake and increases in intracellular generation of ROS. These results demonstrate that cytotoxicity of ROS inducing enzymes can be enhanced by intracellular delivery compared to equivalent concentrations of free enzyme, providing a novel means for cancer therapy.